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Abstract 
Background: Concussions are common in high school football athletes and can have short and long-term 
health impacts. New football helmets furnished with accelerometers to detect rate and location of impact 
have recently emerged. The use of these helmets offers the ability to rapidly and objectively assess 
concussions on the sideline. However, minimal research has explored athlete’s perceptions of the use of 
these helmets. Purpose: The purpose of this study was to determine high school football players’ 
perceptions of safety and support following a season of use of a Helmet Impact Detection System. 
Methods: 118 high school football players from a large parochial school completed an electronic 29-item 
cross-sectional survey to obtain demographic information and safety perceptions at the end of a football 
season. Participants wore Riddell InSite Helmets (Riddell, Inc. Elyria, OH) the entire football season prior 
to the survey. Descriptive statistics were computed utilizing SPSS software. Results: When asked to rate 
the degree to which players felt the concussion helmets helped keep them safe, 69.1% of students 
strongly agreed and 23.6% somewhat agreed. When asked if they agreed or disagreed that they felt safer 
than opposing teams that did not wear the helmets only 47.3% of players strongly agreed. When asked if 
they played harder or more confidently due to the helmets 57.3% of players strongly agreed. Finally, 17.3% 
of players somewhat or strongly agreed that they would not play football if it were not for the helmets. 
Conclusion: These findings suggest the use of instrumented helmets may encourage athletes’ feeling 
supported by coaches/administrators and their perceptions of safety which could impact their decision to 
engage in football. However, more research is needed to determine if these feelings of safety translate to 
a change in rates of concussions compared to players with traditional helmets. 
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Abstract 
Introduction: Concussions are common 
in high school football athletes and can 
have short and long-term health impacts. 
New football helmets furnished with 
accelerometers that detect rate and location 
of impact have recently emerged. The use of 
these helmets offers the ability to rapidly and 
objectively assess concussions on the sideline. 
However, minimal research has explored 
the athletes’ perceptions of the use of these 
helmets. The purpose of this cross-sectional 
study was to determine high school football 
players’ perceptions of safety and support 
following a season of use of a Helmet Impact 
Detection System. 
Methods: High school football players 
(n=118) from a large parochial school 
completed an electronic 29-item survey to 
obtain demographic information and safety 
perceptions at the end of a football season. 
Participants wore impact detection helmets 
the entire football season prior to the survey. 
Descriptive statistics were computed utilizing 
SPSS software. 
Results: When asked to rate the degree to 
which players felt the concussion helmets 
helped keep them safe, 69.1% of students 
strongly agreed and 23.6% somewhat agreed. 
When asked if they agreed or disagreed that 
they felt safer than opposing teams that did 
not wear the helmets, only 47.3% of players 
strongly agreed. When asked if they played 
harder or more confidently due to the helmets, 
57.3% of players strongly agreed. Finally, 
17.3% of players somewhat or strongly agreed 
that they would not play football if it were not 
for the helmets. 
Conclusion: These findings suggest the use of 
instrumented helmets may encourage athletes’ 
feeling supported by coaches/administrators 
and their perceptions of safety, which could 
impact their decision to engage in football. 
However, more research is needed to 
determine if these feelings of safety translate 
to a change in rates of concussions compared 
to players with traditional helmets.
Introduction 
Concussions account for 9% of all high school 
injuries, with the highest incidence in football 
players at approximately 16% of injuries 
reported.1 Football has a higher incidence 
of concussions compared to other sports, as 
there are often more participants and direct 
head impacts.2 Of particular concern is that 
high school athletes only report concussion 
events 40-50% of the time.3,4 The most 
common reasons provided by athletes for 
not reporting these events include a lack of 
concern, fear of removal from competition, 
and a lack of awareness of the potential for a 
concussion.4 This lack of awareness may stem 
from players not having appropriate education 
regarding the symptoms and consequences 
of concussions, with 25% of high school 
football players reporting never receiving any 
education regarding concussions and their 
symptoms.5 In addition, there is often pressure 
to continue playing after a head impact and/
or a perceived lack of support from adult 
stakeholders, potentially delaying evaluation 
of concussions.6 
Proper evaluation can improve identification 
and potentially mitigate the short and long-
term effects of concussions. Short-term 
issues associated with concussions include 
mild impairments in cognitive processing, 
headaches, and difficulty performing activities 
of daily living.4 Long-term consequences can 
include persistent neurocognitive impairments 
as well as neurodegenerative processes, 
brain hemorrhage, coma and death.2 In light 
of the severe health concerns associated 
with concussions, helmets equipped with 
accelerometers have been developed to alert 
coaches and athletic trainers when an impact 
reaches a specific threshold.7 Due to the speed 
of the game and lack of time between plays, 
the signal provides an objective measure 
often used in conjunction with concussion 
protocols. 
Commercialized head impact alert systems 
have become popular to alert clinicians to a 
blow to the head with the potential to cause 
a concussion. While there is a fair amount of 
research to assess the effectiveness of helmet 
alert systems in detecting head impacts, 
to the researchers’ knowledge there is no 
research available that investigates athletes’ 
perceptions of safety and coach support 
while wearing these helmets.8,9,10 Assessing 
athlete’s perceptions of safety and support 
systems with use of these helmets will provide 
a greater understanding of player needs and 
concussion protocols associated with helmet 
impact detection systems. Therefore, the 
purpose of this study was to determine high 
school football players’ perceptions of safety 
and support following a season of use of a 
head impact alert system.
Methods 
During the 2017 football season all players 
(n=230) of a local parochial high school 
football program wore impact detection 
helmets. Following the season, all athletes, 
regardless of injury or playing status, were 
e-mailed a link to the survey. This study was 
approved by the local Institutional Review 
Board. 
The survey consisted of 24 multiple-choice 
and fill in the blank items pertaining to 
demographics, perceptions of safety and 
support, as well as health history and 
perception. The full survey instrument can be 
seen in Supplemental Figure 1.
Students were asked to report the following 
demographic information: year in school, 
teams on which they played (e.g., freshmen A, 
freshmen B, junior varsity, varsity), and years 
of participation in tackle football. 
Participants were asked to respond to a series 
of self-evaluative statements on a 5-point 
Likert-type scale with a response range from, 
“strongly disagree” to “strongly agree.” 
Responses to seven statements regarding 
perceptions of safety and support were 
obtained. 
To measure student’s health status all 
respondents were asked to report yes/no 
regarding if they: 1) experienced frequent 
headaches, or 2) been diagnosed by a 
healthcare professional with a concussion 
prior to or during this football season. If 
students reported yes to any of these questions 
they were then asked to note how often the 
headaches or concussions occurred. 
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In addition, students were provided a 
previously developed and validated tool 
known as the Perceived Stress Scale (PSS). 
The PSS is a widely utilized and accepted 
tool for measuring stress perceptions and 
it was designed for use in samples with at 
least a middle school education making it a 
reasonable tool for high school athletes. The 
10-question scale utilizes a Likert scale with 
responses ranging from 0-‘never’ to 4-‘very 
often.’11 Responses were then scored based 
on the scoring protocol affiliated with the 
instrument and students were deemed to have 
low, moderate or high stress. The PSS can be 
seen in its entirety in Supplemental Figure 2. 
Data & Statistical Analysis: 
General descriptive statistics were used to 
determine mean response for the statements 
of safety and support. Spearman’s rank order 
correlations were conducted to determine 
relationships between perceptions of safety 
and support and the health and demographic 
variables. In addition, Spearman rank 
correlations were utilized to determine if there 
were relationships between the statements 
of safety and support. Statistical significance 
was set a-priori at p ≤ 0.05. Correlational 
coefficients were interpreted as small < 0.3, 
medium = 0.3-0.5, and large > 0.5.3,11
Results 
Of the 230 players, 118 responded for an 
overall response rate of 51%. Demographic 
information for respondents can be found 
in Table 1. Most players reported playing 
tackle football for 2-5 years and 26.3% had 
experienced a self-reported concussion related 
injury that had been diagnosed by a healthcare 
provider. 
Perceptions of Safety & Support: 
In general, players strongly agreed or 
somewhat agreed with the statements of 
safety and support (Table 2). The strongest 
agreement was seen for the statements, 
‘my coaches care about my safety’ (76.4%) 
and ‘my coaches care about me as a 
person’ (76.4%). In addition only 10.9% of 
respondents strongly agreed that they would 
not play football without the newest helmets 
and safety equipment and 57.3% agreed 
they played harder and more confidently 
because of the trust they had in the equipment, 
coaches, and athletic trainers to keep them 
safe. 
Furthermore, Spearman’s rank order analysis 
was done to see if these statements had 
significant relationships with the demographic 
variables. No significant relationships were 
found for any of the perception of safety and 
support statements in regard to history of 
headaches, history of concussions, number of 
concussions, number of years playing tackle 
football, stress level, position on the team, 
or team level (e.g., junior varsity, varsity). 
However, year in school did have a significant 
relationship with the statement, ‘I would not 
play high school football without the newest 
helmets and safety equipment’ (rs=.55, 
p<.03). Specifically, being a freshmen was 
associated with a response of strongly agree 
or somewhat agree compared to other grade 
Table 1.
Sociodemographic Variables of Participants. 
The majority of participants were freshmen with 
over 2 years of tackle football experience. Half of 
respondents reported moderate stress levels.
Characteristic  n (%)
Year in School
Freshmen 61 (51.6)
Sophomore 27 (22.8)
Junior 14 (11.8)
Senior 16 (13.8)
Team Placement
Freshmen 63 (42.0)
Sophomore 24 (16.0)
Junior Varsity 29 (19.3)
Varsity 34 (22.7)
Years Playing Tackle Football 
1 year 20 (16.9)
2-5 years 48 (40.6)
6-9 years 39 (33.5)
10 years or more 11 (9.3)
Stress Level
Low 51 (43.2)
Moderate 60 (50.8)
High 7 (5.9)
Experience Frequent Headache 
Yes 14 (12.2)
No 104 (87.8)
Ever diagnosed with concussion
Yes 31 (26.3)
No 87 (73.7)
Concussions diagnosed before current season
0 89 (75.4)
1 23 (19.4)
2 5 (4.2)
3 1 (1.0)
Concussions diagnosed current season
0 107 (90.6)
1 9 (7.6)
2 2 (1.6)
Table 2.
Descriptive statistics (%) of Likert-Type Scale from Perceptions of Safety and Support Survey. The 
majority of athletes felt somewhat or strongly supported by their school administration, coaches, and 
equipment to be kept safe on the football field.
Statement Strongly Agree
Somewhat 
Agree
Neither 
Agree nor 
Disagree
Somewhat 
Disagree
Strongly 
Disagree
My school administration cares about my 
health as a student-athlete and helps me 
obtain my goals.
66.4% 27.3% 3.6% 0.9% 0.0%
My coaches care about my safety. 76.4% 19.1% 0.9% 1.8% 0.0%
My coaches care about me as a person. 76.4% 18.2% 2.7% 0.9% 0.0%
The equipment and helmets provided by 
my school keep help me safe. 69.1% 23.6% 4.5% 0.9% 0.0%
Because of my team’s equipment I am 
safer than my opponents on the football 
field. 
47.3% 38.2% 10.9% 1.9% 0.0%
I play harder and more confidently 
because I trust in the equipment, coaches, 
and athletic trainers to keep me safe.
57.3% 25.5% 10.9% 2.7% 3.6%
I would not play high school football 
without the newest helmets and safety 
equipment.*
10.9% 6.4% 20.9% 20.0% 41.8%
*Spearman rank order correlation determined significant differences in responses based on year in school (p<.03).
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levels. Additional descriptive findings can be 
seen in Table 2.
There were several statements of safety and 
support that were significantly correlated 
with one another. Specifically, participants 
who stated that they strongly agree that their 
coaches cared about them as a person was 
associated with strongly agreeing that they 
played harder and more confidently because 
they trusted in the equipment, coaches, and 
athletic trainers to keep them safe (rs=.45, 
p<.001). In addition, feeling coaches cared 
about them as a person was related to feeling 
safer on the football field (rs=.57, p<.001). 
Finally, believing their school administration 
cared about their health as a student 
athlete (rs=.45, p<.001) and believing their 
equipment made them safer than their 
opponents on the football field (rs=.41, p< 
.001) was related to playing harder and more 
confidently because of the trust put in the 
equipment, coaches, and athletic trainers of 
their school. Additional findings can be seen 
in Table 3. 
Discussion
The results of this study suggest players 
utilizing a helmet impact detection system 
have positive perceptions of safety and 
support. Further, these perceptions do not 
vary based on demographic or health-related 
variables, with the exception of freshmen 
students being more likely to report they 
would not play football if it weren’t for the 
use of the helmet impact detection system. In 
general 17.3% of players, mostly freshmen, 
agreed or strongly agreed they would not play 
without the impact detection helmets. This 
finding aligns with the trend of disengagement 
in tackle football that is being seen on an 
international scale.12 It also suggests that 
putting additional resources towards player 
safety such as helmet impact detection 
systems might support continued engagement 
in high school football. 
Importantly, coaches were found to 
influence players’ perceptions of safety. 
When a player felt their coach cared for 
them, they reported greater feelings of 
safety while on the field. This aligns with 
findings in healthcare literature that suggest 
effective patient provider relationships elicit 
positive outcomes.13 For example, positive 
relationships and interactions between patients 
and providers results in increased adherence 
to medical recommendations and greater 
self-care.13 Our findings suggest similar trends 
in the high school coach/athlete relationship. 
A more supportive coach that allows athletes 
to feel safer during play could also lead to 
athletes being more engaged in their own self-
care and recognizing concussion symptoms or 
health issues earlier on. This has previously 
been seen at the college level. In a study 
evaluating college football athletes, high 
levels of perceived coach support were linked 
to fewer undiagnosed concussions.14 However, 
further investigation is needed to explore the 
coach/athlete relationship at the high school 
level. 
Our findings also suggest athletes that feel 
safer on the field report playing harder and 
more confidently. This is similar to findings in 
a workforce study, which found perceptions 
of safety by employees were associated with 
greater employee productivity.15 Although 
this is extremely beneficial for the employee/
employer relationship, more research is 
needed to ensure benefit to the athlete/
coach dynamic. Specifically, it needs to be 
determined whether these reports of playing 
harder and more confidently are not resulting 
in greater injury to the player. The role of the 
coach should also be explored more in-depth. 
Table 3.
Spearman’s rank order analysis determined feeling a coach cared about the athlete as a person was significantly related to playing harder and more 
confidently (p<.05) as well as feeling safer on the football field (p<.001).
 
My 
administration 
cares about 
my health as a 
student-athlete 
and helps me 
obtain my goals
My coaches care 
about my safety
My coaches care 
about me as a 
person
Because of our 
equipment I am 
safer than my 
opponents on 
the football field
The equipment 
and helmets 
provided by my 
school help keep 
me safe
I play harder and 
more confidently 
because I trust in 
the equipment, 
coaches, and 
athletic trainers 
to keep me safe
I would not 
play football 
without the 
newest helmets 
and safety 
equipment
My administration cares about 
my health as a student-athlete 
and helps me obtain my goals
1.000 0.559** 0.331** 0.259** 0.200* 0.450** -0.040
My coaches care about my 
safety 0.559** 1.000 0.574** 0.168 0.177 0.394** -0.033
My coaches care about me as 
a person 0.331** 0.574** 1.000 0.224* 0.226* 0.292** 0.188
Because of our equipment I 
am safer than my opponents 
on the football field
0.259** 0.168 0.224* 1.000 0.489** 0.410** 0.158
The equipment and helmets 
provided keep help me safe 0.200* 0.177 0.226* 0.489** 1.000 0.297** 0.124
I play harder and more 
confidently because I trust 
in the equipment, coaches, 
and athletic trainers to keep 
me safe
0.450** 0.394** 0.292** 0.410** 0.297** 1.000 0.081
I would not play high school 
football without the newest 
helmets and safety equipment
-0.040 -0.033 0.188 0.158 0.124 0.081 1.000
** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).
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Research has shown coaching behavior 
and knowledge of concussion symptoms 
influences how coaches communicate health 
and safety information.16,17
Finally, although our study did not find any 
relationship between perceptions of stress and 
concussion incidence, relationships between 
stress and injury have been seen in college 
athletes. Specifically, college football players 
were more likely to get injured during times 
of high academic stress.18 Our findings may 
indicate that high school students either do 
not experience the same levels of stress as 
college students and/or their stress is unrelated 
to injuries. However, as this study only 
examined concussion related injuries, further 
exploration should be done at the high school 
level to examine the relationship between 
stress and all football related injuries. 
This study was limited by its retrospective 
survey design, meaning players completed 
the survey at the end of the football season. 
Having the players’ complete multiple surveys 
throughout the season could have elicited 
different findings, especially in regard to 
stress perceptions as stress varies. The study 
was limited by the relatively small sample 
size and the use of a parochial school may 
not allow for generalizability of findings to 
athletes attending non-parochial schools. 
This study was strengthened by its use of 
a validated measure to assess stress and by 
having a team of experts in diverse fields 
assisting with survey development. 
Conclusion
To our knowledge this was the first study to 
examine high school athletes’ perceptions of 
safety and support after a season of utilizing 
a helmet impact detection system. These 
findings suggest the use of impact detection 
helmets may enhance athletes’ feeling of 
support from coaches/administrators and their 
perceptions of safety, which could impact 
their decision to engage in football. Further, 
students that feel safer appear to be playing 
harder and more confidently on the field. 
However, more research is needed with the 
inclusion of non-parochial student athletes 
to confirm findings and determine if this 
confidence is resulting in additional injuries.  
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